Abstract-In this paper, a model of active control system with delays is studied. Some sufficient conditions to guarantee the stability and oscillations for the system are established. Computer simulation is given to support our result.
I. INTRODUCTION
In 1972, Yao proposed the concept of structural control [1] . Since then a lot of works have been done in the field of the active control structures. For example, Rohman and Nayfeh have studied active control of nonlinear oscillations in bridges [2] . Soong has investigated active control in civil engineering [3] . Hu and Wang have discussed the dynamics of controlled mechanical systems [4] .
It is known that time delay is inevitable in active control systems. Therefore, many researchers have considered the effect of time delay in the control systems. Hong and Hughes have investigated the effect of time delay of the stability of flexible structure with rate feedback control [5] . Agrawal et al studied the instability due to time delay and its compensation in active control of structure [6, 7] . Udwadia et al have investigated time delayed control design for active control of structure [8] [9] [10] [11] . Recently, Peng et al have discussed an active control system with time delay feedback as follows [12] :
where m is the mass, c and k are the damping and the stiffness, respectively, time delay 1  is in the relative displacement feedback loop and time delay 2  is in the relative velocity feedback loop, the external excitation is represented by ( ) f t . The non-dimension form of Eq. (1) could be written as
where , , 2 2
the authors have studied the Hopf bifurcation and Fold bifurcation for system (2) by the linear stability analysis, respectively. Applying normal form method and center manifold theorem, the authors also integrated the direction of the bifurcations and the stability of periodic solution in the case 1
In this paper, we are interested the following system: 
II. PRELIMINARIES
System (3) can be written as
y t x t y t g x t g y
The matrix form of system (4) is the following
The linearized system of (5) is the following:        ,and
We adopt the following norms of vectors and matrices in this paper [13] . A > 0 (respectively, A < 0) which indicates that A is a positive (negative) definite matrix.
Then system (4) has a unique equilibrium. It is exactly the zero point.
Proof
If 
Thus, from (9) we have * 0 y  and
From (10), conditions (i) and (ii) guarantee that there exists one and only one real equilibrium point, it is exactly the zero point.
III. MAIN RESULTS

Theorem 1
Assume that system (5) has a unique equilibrium point. Let the eigenvalues of matrix be
Then the trivial solution of system (5) is asymptotically stable.
Proof
According to the knowledge of time delay system, the stability of trivial solution of (7) implies the stability of trivial solution of (6) . Noting that 3 x  is high order infinitesimal as 0 x  . Hence, if the trivial solution of (6) is asymptotically stable, then the trivial solution of system (5) is asymptotically stable. Thus the asymptotic stability of the trivial solution of system (7) implies the asymptotic stability of the trivial solution of system (5 
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From (14), we immediately get ( )
implying that ( ) 0 X t  as t   This means that the trivial solution of system (5) (8) is unstable, then the trivial solution of system (5) is also unstable. Consider the system (8), the characteristicequation of (8) is the following:
We want to show that there is a positive eigenvalue of (18) under assumption. Consider function
where ( )
then we obviously have a
Apparently there exists a suitably large 0
f   by the continuity of ( ) f  .
Since there exists a positive eigenvalue of (18), the result follows. Again consider the following system:
Similar to the above analysis, we know that there exists a positive eigenvalue of (20). Now for each ( 1, 2, 3) ,
has a positive eigenvalue, implying that the trivial solution of system (5) 
 
respectively, the trivial solution is convergent (Fig. 1a and  1b 
, the trivial solution is convergent (Fig. 2a) 
respectively, an oscillatory solution is appeared (Fig. 2b) . This implies that time delay induced oscillation. However, what are the critical time delay values between convergence and oscillation still is an open problem. We pointed out that the bifurcation method may be hard to deal with the case that time delays 1 2 3 , ,    are different positive numbers as our simulation.
